Subjective-symptom tools used in dermatology have rarely been experimentally tested for cognitive "focus" and "framing" biases. We investigated the effects of affective biases on the Dermatology Life Quality Index (DLQI), the Global Health Question and visual analogue scores. Two experiments tested the response to affect-eliciting -ference in median DLQI scores for subjects exposed to negative vs. neutral words (medians 8.5 and 9.5, respectively), or negative vs. positive words (medians 6.0 and 9.0, respectively, overall p = 0.41.) Median DLQI scores were similar for groups who had (8.0), or had not (9.0), seen a video clip about a severe skin condition (p = 0.34). Finally, we compared an Amended DLQI (ADLQI), the DLQI re-worded into neutral "frames", with the standard DLQI. ADLQI median scores were higher (ADLQI p = 0.47). We have been unable to demonstrate any effects of the biases studied, but the statistical power of our study is modest.
It is widely accepted that objective measures of disease measure the personal impact of disease. There are at least two reasons for this. First, we do not have objective correlates of many states, such as pain or itch (1, 2), and secondly, how the disease process affects an individual person will depend on a range of individual and contextual factors. For instance, the visibility of extensive psoriasis may be a greater burden to an individual who likes to go swimming, than to an individual who never goes swimming. Another example is that a person who previously had very severe disease, for instance bad childhood eczema, will use that as a comparator for their present state: their current disease state might be viewed differently if there was no previous history of skin disease (3).
In recent years, a number of tools have been developed with the goal of measuring the functional burden of disease as experienced by the patient. Examples include the Global Health Questionnaire (GHQ), which has been used to provide an overall assessment of patientperceived health (4), whilst another generic tool, the visual analogue scale (VAS), has been used as a measure of a range of symptoms such as itch or pain (5-7). For skin disease, one of the most widely used tools is the Dermatology Life Quality Index (DLQI) (8, 9) . The designers of the tool had practicality in mind -it was considered a priority that the tool should be short and quick to answer, in order to aid assessment during clinic visits, and thus this 10-question tool was designed. In a medical and economic climate where resources are scarce, the assessment of quality of life and how it a major research programme. In England, the British Association of Dermatologists and the National Institute of Health and Clinical Excellence (NICE) has advocated the use of the DLQI as a disease assessment tool for patients with psoriasis, to determine whether they should receive certain expensive biological therapies (10) (http://www.nice.org.uk/Guidance/TA134).
Work over the last 25 years, in cognitive psychology revealed a number of problems surrounding the measurement of subjective states, quality of life and utility (for reviews, see Kahneman et al. (11) ). First, and strange as it may initially appear, individuals may not be able to access their own feelings (12, 13), and the way in the patient's own perception of their own feelings (3, (14) (15) (16) . Secondly, a number of cognitive limitations may limit the value of subjective knowledge: patients may not be able to remember changes in their functional status, nor predict the effects of particular interventions or change in state (12, 13, (17) (18) (19) .
In the present paper, we set out to explore the effects of contextual or "framing" biases on commonly used subjective measures including the DLQI in dermatology. We use the term "framing bias" widely to include bias that stems from how the feeling, emotion or symptom is enquired about. Questions can be "framed" in language or presented in a context that may elicit a stereotyped answer; for instance, by implying that an aspect of disease should be considered as a negative phenomenon, leading a respondent to consider this aspect as negative where they did not before (3). Secondly, the immediate context may alter how individuals perceive their own symptoms. For example, patients frequently anchor or skew their own assessment of disease by reference to others who they think are less or more fortunate (3, 5).
We therefore designed three experiments in which either the wording of the DLQI was altered, or the immediate context in which individuals completed the DLQI, GHQ or VAS for common symptoms was manipulated. The manipulation was performed using video, listing of negative or neutral words, and alterations in the actual wording of the DLQI.
METHODS

Participants
An opportunistic sample of 215 patients was recruited. Because of the absence of similar prior work, formal power calculations were not performed. For each study, consecutive patients who agreed to take part were enrolled from the Royal Infirmary's Department of Phototherapy in Edinburgh. Details of specific diagnoses were not sought, the usual throughput of the phototherapy department would suggest that the majority (70%) of the patients had psoriasis, a minority (approximately 10%) had eczema and 20% other conditions (for instance generalized pruritus). Ethics committee approval was granted by the Lothian Ethics Committee (LREC reference: 06/S1104/56).
All study procedures and patient interactions were conducted using a consistent, written script. The interaction script and subject information sheet explained that the studies were to determine which sort of questionnaire or score was most accurate in assessing symptoms. The interventions were described in general terms ("You will be given a list of words to memorise" or "If you are randomised into a certain group you may see a film broadcast on terrestrial television") in order to minimize unintentional "unblinding".
All participants completed the GHQ ("In general, for someone of your age, would you say that your health is excellent, very good, good or poor?"), DLQI and VAS of disease extent, itch and insomnia, always in the same order. The DLQI is a 10-question tool, the score of which is acquired by summing the score for each question. The higher the DLQI score, the more severely their quality of life is affected (maximum score 30.) Most participants scored in the region of 6-10, which equates to a "moderate" effect of the skin condition on the quality of life.
Experiment 1
Our hypothesis was that, if subjects were exposed to certain mood-eliciting words, they would affect the subjective score accordingly, for instance, if they had read negative words, their subjective scores would suggest worse disease.
Forty patients were randomized into two groups. Group 1 were asked to read 10 negative words, had one minute to memorize them and were then asked to write them out. After this, they completed the GHQ, DLQI and the VAS of disease extent for both itch and insomnia. Group 2 went through an identical process, but the certain affective states.) The words for this part of the experiment are listed in Table I and were taken from the "Balanced Affective Word List" (http://www.sci.sdsu.edu/CAL/wordlist/origwordlist. html). The words were matched with respect to total character and syllable length. A further 41 patients were randomized into two groups. Group 3 were asked to read 10 negative words and then write them out (without the necessity of memorizing them). The participants then completed GHQ, DLQI and VAS or disease extent, itching and insomnia. Group 4 went through an identical process, except participants were given a list of 10 positive words. These words were taken from the University of Florida's NIMH Centre for the Study of Emotion and Attention (http://csea.phhp.ufl.edu/Media.html#bottommedia) and are listed in Table I . The source of affect-eliciting words was altered as this afforded a larger scope of words with more recent and more extensive validation. Again, the words were matched for total character and syllable length.
Experiment 2
Our hypothesis was that if a subject saw a film highlighting the negative aspects of having a skin disease, then this would make them focus on the negative aspects of living with their skin disease and so their subjective scores would imply that they had worse disease.
Fifty-four patients were randomized into two groups, with Group 1 completing GHQ then VAS for disease extent, itch and insomnia, after having watched a 10-min clip from a terrestrial television broadcast ("Real Families: My Skin Could Kill Me", which was broadcast before the "watershed" on ITV1 in October 2005) about living with the severe skin condition, Harlequin ichthyosis. Group 2 just completed the subjective tools without having watched the television clip. All subjects were questioned in the same way and in the same experimental room, whether or not they had watched the film. The randomization result (to watch the film or not) was included in the questionnaire envelope and was opened, with the interviewer present in the study room, the interviewer then adopted the appropriate script (for whether or not the participant was to watch the film) from that point. 
Experiment 3
In this study, our hypothesis was that if the DLQI focused on negative aspects of disease, then re-framing it into "neutral" frames should result in scores implying a better quality of life. We also hypothesized that if the DLQI focused on the negative, then this may negatively affect the responses to other subjective symptom scores.
Eighty patients were randomized into two groups and each of these two groups further split into two sub-groups, giving a total of four sub-groups. Half the subjects answered the GHQ and standard DLQI, whilst the other half answered an altered DLQI (ADLQI) and the standard GHQ. The ADLQI mirrored the standard DLQI, but an attempt was made for each question to be re-written in a neutral frame, thereby, minimizing the possibility of a positive or negative framing and potentially reducing the possibility of a stereotyped answer. The ADLQI is shown in the electronic appendix (http://adv.medicaljournals. se/article/abstract/10.2340.00015555-0768/app1). Division of the two groups allowed the ordering of the examination to be then either the DLQI or the ADLQI, with the other half receiving the GHQ second.
Demographic variables including age and sex, together with the results, were de-identified and recorded in Excel. Statistical analyses were undertaken using R-software (http://www.Rproject.org (20)).
RESULTS
Examination of raw data, not surprisingly, showed that the majority of variables were non-normally distributed. Medians were therefore compared using the Kruskal-Wallis (KW) analysis of variance (ANOVA), or for count data, Fisher's exact test for r × c continp < 0.05.
Because of the limited range of the GHQ questionnaire, results were also examined using Fisher's exact test, but this did not alter any of the conclusions and is not presented.
Experiment 1
The impact of affect-eliciting words. A total of 81 subjects were studied and their characteristics are shown in Table II . There were four intervention groups, numbedifferences in the sex allocation (Fishers test, p = 0.81) nor median ages (Kruskal-Wallis, p = 0.70) between the four groups. Median scores for the four groups and p-values using the Kruskal-Wallis ANOVA are shown -ferences evident.
Experiment 2 skin condition.
A total of 54 subjects were studied. Their characteristics and the median group-scores and Kruskal-Wallis ANOVA are shown in Table III. the two groups, those who were shown the video and those who were not (Fisher, p = 0.27). The median age of those shown the video was 52 compared with those who were not shown the video of 33; a difference that p = 0.001). However, scatter plots did not show any obvious correlation between age and the outcome measures, so this difference was ignored. Median scores and p-values for the KruskalWallis ANOVA are shown in Table IV . As can be seen,
Experiment 3
Re-wording DLQI into neutral frames. A total of 80 subjects were studied and their characteristics are summarized in Table IV . GHQ and quality of life scores (QI) were examined following four "treatments".
the second "treatment", ADLQI and, following this, the ordering of GHQ and DLQI/ADLQI were studied (hence treatment groups were numbered as follows: 1, 2 (DLQI) and 3, 4 (ADLQI.) p = 0.17) or age (KW, p = 0.92) between the four groups. Median scores and Kruskal-Wallis ANOVA across the four groups for QI (DLQI and ADLQI) and GHQ are (KW for QI p = 0.47 and GHQ p = 0.76). The ordering had no effect on GHQ (p = 0.60) or QI (p = 0.5) scores and therefore groups 1 and 2, and 3 and 4 were combined. Medians for the ADLQI and the DLQI for these combined groups were 8.5 and 7, respectively, a difp-value of 0.07 (Kruskal-Wallis test).
DISCUSSION
The results presented are, essentially, negative and, in that sense, they can be viewed as reassuring. Using at manipulation of the context or wording of the questionnaires of VAS. There are a number of limitations to the work we present. Although we studied 215 subjects, we did so in the absence of formal power calculations and a type II error is always possible. Whereas, if the effect of any biases had been major, then we may have detected it, more modest effects will probably have gone undetected. We cannot rule out clinically relevant effects, although our data provide the effect estimates for future studies.
Secondly, even within the experimental paradigm we adopted, there were limitations to the way the experiments were carried out. For instance, although we used a video of a child affected by skin disease, we did not to alter the wording of the DLQI without producing a caricature of it. The differences seen between the altered but of course, interpretation of these differences is not straightforward. The fact that a different questionnaire produces a different median score is not unexpected and, invalidate, in any way, the use of the DLQI. Another facet of this experiment is that it demonstrates that the DLQI itself would not appear to bias answering of other scores: the GHQ scores were similar whether the participants had been exposed to DLQI or to the supposedly neutral-framed ADLQI.
Although we have not demonstrated any effects of framing or contextual factors in our study, the study itself was experimental and may not reproduce the people respond to questionnaires. For instance, and rather mundanely, a patient whose appointment has been delayed excessively, one can imagine, might be considered more likely to weight his or her own disease -ences. Furthermore the use of measures such as DLQI as UK is also much more complex than some appreciate (21). Clinical anecdote suggests that patients are quite capable of "gaming" the system to achieve what they feel are appropriate, and one should remember that quality of life, health status and patients' perception imagine that if patients are meaningfully consented, and need is explained, that patients will not moderate their answers accordingly.
Finally, it was not our purpose to compare different questionnaires, or measures of aspects of diseases. There is already a large literature on this and on the advantages -ring systems vs. more generic questionnaires, such as EuroQOL or SF-36, for instance (22-24). We do feel that it is important, however, that in view of the fact that there is an increasing literature on the design, use, limitations of various disease-scoring systems and on cognitive psychology as a whole, that this information is acknowledged and used to continue to validate the subjective tools that we commonly use.
